ALLOYS  OF GOLD.
25
entectic E—always provided that tlie condition of extremely slow cooling has been fulfilled—will have the compositions represented by T and T.
By quenching an alloy from the molten state, as represented by X, the constitution at that point is preserved, and the separation into different kinds of crystals is wholly or partly prevented.
Besides the melting point, changes in the solid alloy (allotropic change, separation or union between the constituents, formation or decomposition of compounds, etc.) also occur. The curves joining the points, giving the temperatures at which these changes occur in solid alloys, are also given on equilibrium diagrams.1
Alloys of gold are generally prepared by melting their constituents together, but they may in certain cases be prepared by simultaneous precipitation from solution, as was shown by Mylius and Fromm in 1892.2 Thus & gold-zinc alloy, containing equal weights of the two metals, and approximating in composition to AuZn3, was obtained in the form of black, spongy flocks, by adding a solution of gold sulphate to water in which a zinc plate
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was placed. The gold-zinc slime obtained in the cyanide process (q*v.) may be compared with this. Gold-cadmium, similarly obtained, is a lead-grey crystalline precipitate, having the composition AuCd3. If the gold-zinc alloy is shaken with a solution containing a cadmium salt, the gold-cadmium .alloy and a zinc salt are obtained. Similarly, a copper plate, acting on solutions containing gold, yields a black, spongy compound of gold and copper; and gold-lead and gold-tin alloys in the form of black slimes are also readily prepared.
The diffusion of gold into other metals, both liquid and solid, was investigated by Roberts-Austen.3   The rates of diffusion in liquid metals are of the
1 For a more complete discussion of the equilibrium diagrams, see the chapter on "The GonHtitution  of Alloys," pp. 91-115,  in E.   F.  Law,   Alloys  (2nd ed.,  1914);   see also C. H. Desch, Metallography.
2 Mylius and Fromm, J. Chem. Soc., 1894, 66, [ii.], 23tl; tier,, 1894, 27, 630.
3 Roberts-Austen. Proc. Roy. Soc., 1896, 59, 281: Bakerian Lecture, Phil. Trans., 1896, A, 187, 383.librium will be established between these crystals and the melt at that temperature. By the separation of these crystals the melt-becomes richer in N, and the freezing point of this remainder of the melt is lowered. On further cooling, the temperatures at which crystals begin to separate will tend to follow the line P E—the liquidus—while the composition of the crystals separating will tend to progress along the line Q T—the solidus—but such effects are attained only if the rate of cooling is extremely slow.
